Reco'rd Display Form 



Page 1 of 1 



First Hit 



D 



Print \ 



L22: Entry 1 of 2 File: JPAB Nov 2, 1999 

PUB-NO: JP411302310A 

DOCUMENT- IDENTIFIER : JP 11302310 A 

TITLE: PRODUCTION OF POROUS WATER ABSORBING RESIN 
PUBN-DATE: November 2, 1999 
INVENTOR- INFORMATION : 

NAME COUNTRY 

AN, HEIBOKU 

BOKU, SEIHAN 

NOMURA, KOJI 

ATSUJI, MINORU 

MI ZUTANI , KUNI H I KO 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 
SONGWON IND CO LTD 
TOAGOSEI CO LTD 

APPL-NO: JP10121756 
APPL-DATE: April 15, 199 8 

INT-CL (IPC) : C08 F 2/48; C08 F 2/00; C08 F 2/44; C08 F 4/34; C08 F 220 /06 
ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain the subject resin having a high water absorption 
ratio and a high water absorption rate simply and in good productivity without 
using additives such as a mold releasing agent, or the like, by polymerizing a 
water- soluble ethylene-based unsaturated monomer containing a crosslinking agent 
in the presence of a carbonate by using a radical photopolymerization initiator and 
a peroxide by ultraviolet irradiation. 

SOLUTION: A water-soluble ethylene-based unsaturated monomer [e.g. an anionic 
monomer such as (meth) acrylic acid or the like] containing a crosslinking agent 
[e.g. N, N 1 -methylenebis (meth) acrylamide or the like] is polymerized in the 
presence of a carbonate (preferably carbonate or hydrogen carbonate of a monovalent 
cation such as sodium, potassium or ammonium) by using a radical 

photopolymerization initiator (e.g. benzoin, benzil, acetophence or benzophenone) 
and a peroxide (e.g. sodium persulfate, ammonium persulfate, nj^rars s itnrt—pe-^ulTfa t e7* 
hydrogen peroxide, t-butyl peroxide, succinic acid peroxide, (t-butyl peroxy maleate 
or the like) by ultraviolet irradiation. 

COPYRIGHT: (C) 1999, JPO 



http://westbrs:9000Mn/gat^ 1/13/04 



Seaftfhing PAJ 



Page 1 of 2 



(51)lnt.CI. 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 11-302310 
(43)Date of publication of application : 02.11.1999 



C08F 2/48 
C08F 2/00 
C08F 2/44 
C08F 4/34 
C08F220/06 



: SONGWON IND CO LTD 
TOAGOSEI CO LTD 

AN HEIBOKU 
BOKU SEIHAN 
NOMURA KOJI 
ATSUJI MINORU 
MIZUTANI KUNIHIKO 



(54) PRODUCTION OF POROUS WATER ABSORBING RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject resin having a high water absorption ratio 
and a high water absorption rate simply and in good productivity without using additives such 
as a mold releasing agent, or the like, by polymerizing a water- soluble ethylene-based 
unsaturated monomer containing a crosslinking agent in the presence of a carbonate by using 
a radical photopolymerization initiator and a peroxide by ultraviolet irradiation. 
SOLUTION: A water-soluble ethylene-based unsaturated monomer [e.g. an anionic monomer 
such as (meth)acrylic acid or the like] containing a crosslinking agent [e.g. N,N'-methylenebis 
(meth)acrylamide or the like] is polymerized in the presence of a carbonate (preferably 
carbonate or hydrogen carbonate of a monovalent cation such as sodium, potassium or 
ammonium) by using a radical photopolymerization initiator (e.g. benzoin, benzil, acetophence 
or benzophenone) and a peroxide (e.g. sodium persulfate, ammonium persulfate, potassium 
persulfate, hydrogen peroxide, t-butyl peroxide, succinic acid peroxide, t-butyl peroxy maleate 
or the like) by ultraviolet irradiation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of porous absorptivity resin characterized by using a radical system 
photopolymerization initiator and a peroxide for the bottom of existence of a carbonate, and carrying out 
the polymerization of the water-soluble ethylene system partial saturation monomer containing a cross 
linking agent by UV irradiation. 

[Claim 2] A manufacture method of porous absorptivity resin according to claim 1 characterized by a 
carbonate being an alkali-metal salt or ammonium salt. 

[Claim 3] A manufacture method of porous absorptivity resin according to claim 1 or 2 characterized by 
carrying out the polymerization of the monomer as a lamellar body of an aqueous solution of 50mm or 
less of liquid thickness. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is porosity through a porosity water gel 
polymer, and a water absorption scale factor belongs on account of the property at a chemistry article 
manufacturing technology about the efficient manufacture method of absorptivity resin of having the 
outstanding physical properties that it is high, water absorption speed is also large, and there are few 
water extractives. 
[0002] 

[Description of the Prior Art] Conventionally, absorptivity resin is used including plantation art supplies, 
such as sanitary goods and water retention agents, such as sanitary items, a disposable diaper, and a 
disposable dustcloth, and a soil modifier, in various fields, such as solidification of sludge, **** 
prevention of building materials, and dehydration in fats and oils. As these absorptivity resin, the 
hydrolyzate of an aery late polymer bridge formation object, a starch-acrylic-acid graft copolymer, and a 
starch-acrylonitrile graft copolymer, the polyoxyethylene bridge formation object, the carboxymethyl- 
cellulose bridge formation object, etc. are known. 

[0003] what is depended on an opposition suspension polymerization as the manufacture method of the 
polymer used for these absorptivity resin, for example, JP,56-161408,A, — said — the method of a 
publication is learned by 57-158209, the 57-198714 official report, etc., and the method of a publication 
etc. is learned by the thing to depend on aqueous polymerization, for example, JP,2- 170808, A, JP,55- 
108407,A, etc. Moreover, the method of a publication is learned by the method of carrying out a 
polymerization, for example, JP,57-34101,A etc., fracturing polymerization gel and cooling by stirring 
within a double arm kneader, as a special method, although it belongs to aqueous polymerization, and 
further, the polymerization of the high concentration aqueous solution is carried out on a belt, the 
method, for example, JP,58-71507,A, of performing a polymerization and desiccation to coincidence, 
and an azo system polymerization initiator are added to a monomer aqueous solution, and it is known 
the method of irradiating ultraviolet rays and carrying out 

[0004] However, it has the trouble which must solve all of these manufacture methods. That is, since an 
organic solvent is used, workability is bad, there is danger of ignition explosion, the cure for it must be 
taken, and it combines with the costs of the organic solvent itself further, and removal costs are required 
for an opposition suspension-polymerization method, and it is the cost high method. Moreover, 
supposing it removes an organic solvent from a product completely, it will become cost high further. 
Moreover, the problem is actualized by the environmental sanitation to a worker etc. On the other hand, 
although the monomer aqueous solution in a polymerization container ( i.e., under a reaction) or the 
temperature of aquosity gel which generated become very high although there be an advantage that 
ebullition of an aqueous solution be control, the polymerization in high concentration be possible, and 
the absorptivity resin of a high water-absorption scale factor can be manufacture with sufficient 
productivity since there be no trouble like the above and a method given in JP,2-170808,A perform 
aqueous polymerization under pressurization in aqueous polymerization, and the result seem, it have the 
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trouble that water extractives increase. Although the method currently indicated by JP,57-34101,A is a 
method of performing aqueous polymerization and is a method that the subdivided water gel polymer 
which has the structure of cross linkage in a molecule can be manufactured, subdividing the gel 
generated with advance of a polymerization according to the shearing force of a stirring aerofoil, it 
requires special polymerization equipment and has the trouble that production of the absorptivity resin 
of a high water absorption scale factor is difficult. Since it is a thing of making moisture evaporate, 
without warming a high-concentration monomer aqueous solution beforehand, adding a polymerization 
initiator, and performing heat tracing while carrying out the polymerization of the method indicated by 
JP,58-71507,A continuously by the endless-belt up etc., it does not require a desiccation production 
process but is a method with sufficient productivity. Although porosity resin is obtained, and presumed 
for severe polymerization conditions, low-molecular-weight-ization of absorptivity resin takes place, 
and while water extractives increase, there is a defect that a water retention value falls. JP,63-43912,A - 
said ~ comparatively a lot of [ although it is the method of adding an azobis system photosensitizer to a 
monomer aqueous solution, and making a polymerization starting by UV irradiation, and it is possible to 
carry out a polymerization continuously and it is a method with sufficient productivity / in order to 
obtain a porosity water gel polymer ] photosensitizers need to be used for the method indicated by 63- 
3 175 19, JP, 1-1 563 10, A, and the 8-25361 5 official report, and so, probably because the polymer of low 
molecular weight is generated, it has the trouble that there are many water extractives Water extractives, 
such as an unreacted monomer in absorptivity resin and a low-molecular-weight polymer When 
absorptivity resin contacts lean-solution-ed objects, such as water, urine, and body fluid, and forms 
hydrogel structure, the water extractives which will exude from there in many cases and are extracted 
with a lean-solution-ed object It is the causative agent which makes the condition of promoting 
deterioration of absorptivity resin, and giving displeasure or polluting a lean-solution-ed object for with 
the null which is not desirable. To lessen as much as possible is desired. 

[0005] Therefore, a water absorption scale factor is high, water absorption speed is also large, and, 
moreover, a manufacturing method of absorptivity resin with few water extractives is desired strongly. 
[0006] On the other hand, generally, the water gel polymer obtained by the polymerization is marketed 
as a powder product, after grinding through a desiccation production process. In order to dry such 
[ conventionally ] a water gel polymer efficiently, a water gel polymer is cut as finely as possible, and 
the work which enlarges surface area as much as possible is carried out. Although the method of 
extruding and fracturing for example, a water gel polymer from a perforated plate is learned, 
Conventionally, even if beating is carried out by the well-known method, when it has the trouble that it 
is difficult for water gel to carry out the reattachment, to become string-like, and to obtain a particle-like 
water gel polymer, and it is necessary to make the aperture of a perforated plate small, for gathering the 
drying efficiency of a water gel polymer and such a perforated plate is used, the elimination rate of a 
water gel polymer decreases and there is a trouble that productivity becomes low. 
[0007] This trouble is solved, a water absorption scale factor is high, it considers as the method of 
manufacturing a particle-like water gel polymer with few water extractives with sufficient productivity, 
and one proposal is made by JP,5-70597,A and the 5-1 12654 official report. This obtains a particle-like 
gel polymer by carrying out a polymerization and extruding the water-like gel polymer by which beating 
was carried out from the perforated plate of a further specific aperture, shearing a water gel polymer by 
the double arm mold kneader. However, by this method, if not cut somewhat finely in the phase before a 
water gel polymer is extruded from a perforated plate, it is ineffective, and it has the trouble that a 
special polymerization reactor must be used. Although how to add a release agent etc. is also learned in 
order to prevent the reattachment in case a water gel polymer is extruded and crushed from a perforated 
plate, as for such an additive, the physical-properties side of the absorptivity resin as a product has many 
****** cases in a bad influence. Moreover, although the method indicated by JP,7-18533 1,A, ****** 8- 
509521, and WO 96/17884 is indicating the method of carrying out a polymerization using the foaming 
agent on the basis of a carbon dioxide etc., and manufacturing a microporous hydrogel, it is difficult for 
it to foaming start time to make polymerization start time in agreement, and, so, it cannot control an 
aperture as a matter of fact whenever [ foaming ]. Even if it is able to make foaming initiation and 
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polymerization initiation perform mostly by furthermore adding a polymerization initiation catalyst so 
much at a coincidence term, it has the trouble that water extractives increase, with generating of the 
polymer of low molecular weight with the fall of polymerization degree. Therefore, these troubles are 
canceled, productivity is good, drying efficiency is good, a water absorption scale factor is high, and the 
manufacture method of absorptivity resin with few water extractives with a large and water absorption 
speed is desired strongly. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention cancels the above-mentioned trouble, 
additives, such as a release agent, are not used for it, but it is a simple process, and productivity is good, 
and a water absorption scale factor is high, and it aims at offering the manufacture method by which 
absorptivity resin with a large water absorption speed is obtained. 
[0009] 

[Means for Solving the Problem] this invention persons solved the above-mentioned problem, and as a 
result of repeating examination wholeheartedly about a manufacture method of absorptivity resin of 
having quality which excelled and was excellent in productivity and workability, they came to complete 
this invention. Namely, a manufacture method of porous absorptivity resin characterized by for this 
invention using a radical system photopolymerization initiator and a peroxide for the bottom of 
existence of a carbonate, and carrying out the polymerization of the water-soluble ethylene system 
partial saturation monomer containing a cross linking agent by UV irradiation, In manufacture methods 
of porous absorptivity resin characterized by a carbonate being an alkali-metal salt or ammonium salt in 
this manufacture method, and these manufacture methods It is related with a manufacture method of 
porous absorptivity resin characterized by carrying out the polymerization of the monomer as a lamellar 
body of an aqueous solution of 50mm or less of liquid thickness. 

[0010] This invention is explained to details below. As a water-soluble ethylene system partial 
saturation monomer used in this invention Specifically An acrylic acid (meta), a maleic acid 
(anhydrous), a fumaric acid, A crotonic acid, an itaconic acid, 2-(meta) acryloyl ethane sulfonic acid, 
Anionic monomers and salts of those, such as 2-(meta) acryloyl propane sulfonic acid and a 2-(meta) 
acrylamide-isobutane sulfonic acid; (meta) Acrylamide, N-substitute (meta) acrylate, 2-hydroxyethyl 
(meta) acrylate, 2-hydroxypropyl (meta) acrylate, a methoxy polyethylene-glycol (meta) AKURU rate, 
The Nonion nature hydrophilic radical content monomers, such as polyethylene-glycol (meta) acrylate; 
N and N-dimethylaminoethyl (meta) acrylate, Amino-group content partial saturation monomers, the 4th 
class ghosts of those, etc., such as N and N-dimethylaminopropyl (meta) acrylamide, can be mentioned, 
as a water-soluble ethylene system partial saturation monomer « among these — since, although one sort 
or two sorts or more can be chosen and used Considering many water absorption properties of 
absorptivity resin finally obtained, (meta) An acrylic acid (salt), 2-(meta) acryloyl ethane sulfonic acid 
(salt), a 2-(meta) acrylamide-isobutane sulfonic acid (salt), Acrylamide, methoxy polyethylene-glycol 
(meta) acrylate, (Meta) It is desirable to use one or more sorts of things chosen from a group which 
consists of N and N-dimethylaminoethyl (meta) acrylate or the 4th class ghost of its, and it is desirable 
to use what contains an acrylic acid (salt) as an indispensable component especially (meta). (Meta) 
When using an acrylic acid (salt) as an indispensable component, it is most desirable to use an acrylic 
acid (meta) which carried out partial neutralization of the 20-100-mol% of an acrylic acid (meta) by 
alkali. In addition, a thing of whenever [ neutralization / of arbitration ] can prepare a partial 
neutralization (meta) acrylic acid very easily by carrying out partial neutralization of the acrylic acid 
(meta) with an alkali-metal salt. Although a polymerization is mainly presented with a water-soluble 
ethylene system partial saturation monomer as an aqueous solution, it can add starch, a cellulose, etc. 
which are conventionally used for manufacture of absorptivity resin in the aqueous solution, and can 
also give an appropriate property to it. Moreover, it is the amount of a degree which does not check the 
hydrophilicity of a polymer obtained to the degree of pole, for example, addition concomitant use of the 
hydrophobic monomers, such as acrylic ester, such as methyl (meta) acrylate, ethyl (meta) acrylate, and 
butyl (meta) acrylate, and vinyl acetate, propionic-acid vinyl, can also be carried out. 
[001 1] A cross linking agent used together by water-soluble ethylene system partial saturation monomer 
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is a component which makes a polymer obtained from those monomers the structure of cross linkage, 
and a compound which has a polymerization nature partial saturation radical or two reactant functional 
groups or more at the inside of a molecule or the molecule end is applied. As an example of a cross 
linking agent, N andN'-methylenebis (meta) acrylamide, Ethylene glycol (meta) acrylate, 
GURISERINTORI (meta) acrylate, (Pori) TORIMECHI roll pro pantry (meta) acrylate, a triaryl amine, 
A triaryl SHIANU rate, glycidyl (meta) acrylate, ethylene glycol (Pori), A diethylene glycol, a glycerol 
(Pori), propylene glycol, Diethanolamine, trimethylol propane, pentaerythritol, Ethylene glycol 
diglycidyl ether, glycerol polyglycidyl ether (Pori), (Pori) Epichlorohydrin, ethylenediamine, 
polyethyleneimine, an aluminum chloride (Pori), an aluminum sulfate, a calcium chloride, magnesium 
sulfate, etc. concrete — it can mention - a water-soluble ethylene system partial saturation monomer 
out of such a compound --**-- in consideration of reactivity, one sort or two sorts or more are used. 
[0012] In this invention, a radical system photopolymerization initiator as a polymerization initiator for 
carrying out the polymerization of the water-soluble above-mentioned ethylene system partial saturation 
monomer and the cross linking agent is used together with a peroxide. A radical system 
photopolymerization initiator satisfies solubility to a rate of polymerization and a monomer aqueous 
solution for [ the water-soluble above-mentioned ethylene system partial saturation monomer ] carrying 
out aqueous polymerization by ultraviolet rays. As an example of a radical system photopolymerization 
initiator, a benzoin generally used for an ultraviolet-rays polymerization, benzyl, an acetophenone, 
benzophenones, and these derivatives are mentioned. As an example of a derivative, as a thing of a 
benzoin system, moreover, as a thing of benzoin methyl ether, benzoin ethyl ether, benzoin iso-propyl 
ether, benzoin isobutyl ether, and an acetophenone system Diethoxy acetophenone, 2, and 2-dimethoxy - 
1, 2-bibenzyl-l-ON, 1 -hydroxy cyclohexyl phenyl ketone, 2-methyl-l-(4-(methylthio) phenyl)-2- 
MONFORINOPUROPAN -1, the 2-benzyl-2-dimethylamino-l-(4-morpholino phenyl) butanone -1,2- 
hydroxy - 2-methyl-l -phenyl propane- 1 -ON, As a thing of l-(4 -(2-hydroxy ethoxy)- phenyl)-2- 
hydronalium KISHlJI-2-methy 1 - 1 -propane- 1 -ON and a benzophenone system O-methyl o- 
benzoylbenzoate, 4-phenylbenzo phenon, 4-benzoyl-4'-methyl diphenyl sulfide, 3, 3', 4, a4'-tetrapod 
(tert-butyl peroxide carbonyl) benzophenone, 2, 4, 6-trimethyl benzophenone, 4-benzoyl-N, and N- 
dimethyl-N-[2-(l-oxy--2-propenyloxy) ethyl] benzene meta-NAMINTUMU bromide, (4-benzoyl 
benzyl) A - dimethylamino benzophenone, and trimethylammonium chloride, 4, and 4 '4, 4'- 
diethylamino benzophenone etc. is mentioned. An azo compound can also be used as other radical 
system photopolymerization initiators, and an azonitrile compound, an azo amidine compound, an azo 
amide compound, an alkyl azo compound, etc. can be used. However, it is more desirable for high 
polymerization-ization to use a radical system photopolymerization initiator which has benzoyl 
according to a reason for being difficult, since it is necessary to add comparatively so much. One sort of 
these photopolymerization initiators or two sorts or more are used together, it is used, and, moreover, 
these photopolymerization initiators can make a polymerization start with a very little addition in this 
invention. 

[0013] In this invention, a peroxide is used in order to reduce an unreacted monomer, as an example of a 
peroxide desirable for this invention, peroxides, such as sodium persulfate, ammonium persulfate, 
potassium persulfate, a hydrogen peroxide, t-butyl peroxide, a succinic acid peroxide, and t-butyl par 
oxymaleic acid, mention having — those one sort -- or two or more sorts can be combined and it can 
also use. 

[0014] In this invention, in order to obtain a porosity water gel polymer, use of a carbonate is 
indispensable. Although which carbonate containing a salt or mixed salt and a hydrogencarbonate are 
used also for this invention as a carbonate, for this invention, as an example of a more desirable 
carbonate, these hydrates, such as a sodium carbonate, a sodium hydrogencarbonate, potassium 
carbonate, a potassium hydrogencarbonate, an ammonium carbonate, an ammonium hydrogencarbonate, 
a magnesium carbonate, a calcium carbonate, and a barium carbonate, etc. are mentioned, and those one 
sort or two sorts or more are used. Especially a carbonate desirable for this invention is a carbonate or a 
hydrogencarbonate of a univalent cation, for example, sodium, a potassium, and ammonium. When a 
carbonate which consists of a multivalent cation kind is used, a polymer which has a carboxyl group has 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/13/04 



Page 5 of 10 



a bad influence on absorptivity ability so that metal bridge formation may be carried out with a 
multivalent cation kind, and it becomes difficult to manufacture good absorptivity resin. 
[0015] what can also use a defoaming agent for this invention in order to control a diameter of air 
bubbles, and a foaming stage, and is generally known as a foam breaker, foam suppressor, a foam 
stabilizer, etc. as a defoaming agent -- arbitration it can choose — one sort — or two or more sorts can 
be combined and it can also use. As a concrete thing of a defoaming agent, fats and oils, fatty acids, 
lower alcohol, higher alcohol, metallic soap, silicone, hydrophobic silica silicone compounds, fatty acid 
ester, polyglycols, poly glycol ester, poly ethers, conversion silicone, **** system polymer, an organic 
phosphorus system compound, sulfation fatty acids, a polyether derivative, a silica and denaturation 
silicone compounds, etc. are mentioned. 

[0016] In this invention, generally a polymerization of said water-soluble ethylene system partial 
saturation monomer is performed as aqueous polymerization, and a polymerization is usually preferably 
performed at 30 - 50 % of the weight about 25 to 80% of the weight as monomer concentration of a 
water-soluble ethylene system partial saturation monomer aqueous solution. When not filling monomer 
concentration to 25% of the weight, a water gel polymer obtained is very soft. Since cutting finely 
becomes difficult and a lot of moisture is included, in order to dry this gel, when drying efficiency 
becomes the bad thing which has bad productivity and monomer concentration exceeds 80 % of the 
weight Although it is difficult to control temperature of a polymer of the system of reaction of reaction 
time, temperature becomes high too much and it is presumed for severe polymerization conditions, low- 
molecular-weight-ization of absorptivity resin takes place, and while water extractives increase, it is in 
orientation for a water retention value to fall. Although an amount of a concomitant use ****** cross 
linking agent takes into consideration many properties, such as absorptivity based on crosslinking 
density of absorptivity resin obtained, and it, in a water-soluble ethylene system partial saturation 
monomer and is decided to be it, generally it is 0.005 - 3 % of the weight preferably 0.0001 to 5% of the 
weight to a water-soluble ethylene system partial saturation monomer. 

[0017] In order for this invention to obtain absorptivity resin which has the outstanding target property, 
it is required to use a radical system photopolymerization initiator and a peroxide for the bottom of 
existence of a carbonate for a water-soluble ethylene system partial saturation monomer containing a 
cross linking agent, to irradiate ultraviolet rays and to carry out a polymerization. Irradiate ultraviolet 
rays by the photopolymerization initiator independent at this monomer aqueous solution, and a 
polymerization is made to start, in order to obtain a porosity water gel polymer made into the purpose, it 
is necessary to control to become 100 degrees C or more from polymerization initiation about 
polymerization temperature by polymerization termination, a polymer chain receives deterioration with 
heat at this time, and water extractives increase. Moreover, a polymerization is not completed 
completely but a water-soluble unreacted ethylene system partial saturation monomer comes to carry out 
considerable-amount survival. Absorptivity resin made into the purpose for those problems to be solved 
by concomitant use of a carbonate and a peroxide can be obtained. Moreover, porosity gel with a 
comparatively small aperture can produce efficiently by adding a defoaming agent as the 3rd component 
in this case. An addition of a photopolymerization initiator is 0.001 - 0.01 % of the weight preferably 
[ that it is 0.0001 - 0. 1 % of the weight to a water-soluble ethylene system partial saturation monomer 
component ], and more preferably. Thus, although it thinks for high polymerization-ization of a polymer 
to accomplish by making a polymerization start with a very small addition, absorptivity resin with few 
water extractives is obtained especially efficiently. Although it will be thought that low polymerization- 
degree-ization of a polymer takes place if polymerization nature gets it extremely bad that it is less than 
0.0001 % of the weight and an addition of a photopolymerization initiator exceeds another side and 0.1 
% of the weight to a water-soluble ethylene system partial saturation monomer component, it is in 
orientation which water extractives increase. An addition to a water-soluble ethylene system partial 
saturation monomer aqueous solution of a carbonate is 0. 1 - 5 % of the weight preferably [ that it is 0.01 
- 10 % of the weight to a water-soluble ethylene system partial saturation monomer component ], and 
more preferably. A water gel object obtained by polymerization as an addition of a carbonate is less than 
0.01 % of the weight does not show a property as a porosity object. Moreover, trouble is also caused to 
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water retention capacity of resin while water extractives will increase, if it adds 10% of the weight or 
more. Moreover, as for a carbonate, adding before UV irradiation is desirable, as the addition method, a 
carbonate may be added as it is, or it is melted into a solvent of arbitration and it may add it as a 
carbonate solution. An addition of a peroxide is 0.01 - 1 % of the weight preferably [ that it is 0.001 - 10 
% of the weight to a water-soluble ethylene system partial saturation monomer component ], and more 
preferably. Absorptivity resin obtained while water extractives increased, when it became difficult to 
fully decrease an unreacted monomer as an addition of a peroxide is less than 0.001 % of the weight and 
it added 10% of the weight or more may color, and there is a possibility of becoming not desirable in 
using for sanitary goods. 

[0018] Since ultraviolet rays are wanted to make a polymerization start by the exposure of ultraviolet 
rays in this invention, and to make the inside of a water-soluble ethylene system partial-saturation 
monomer aqueous solution fully penetrate, its thing of a configuration which fills the demand is 
desirable, and when a reaction container takes into consideration increase in efficiency of workability in 
cutting of a water gel polymer obtained by carrying out the polymerization of the monomer aqueous 
solution, desiccation, and a grinding stroke, it is desirable [ a container ] to use an endless belt and the 
large release container of surface area as a reaction Moreover, in order that thickness of a monomer 
aqueous solution may fully maintain transparency of ultraviolet rays for control of reaction temperature 
(the highest attainment temperature of a polymer), 50mm or less is 20mm or less desirable still more 
preferably. If thickness of a monomer aqueous solution exceeds 50mm, UV irradiation is no longer 
carried out to homogeneity, and a polymer may become an ununiformity. Although there is especially 
no limit in a lower limit of thickness of this monomer aqueous solution, when productivity is taken into 
consideration, 1mm or more is desirable. What is necessary is just to usually make it into 100 - 4000 
mJoule/cm2, although especially the quantity of light of ultraviolet rays is not limited. If fewer than this 
range, a polymerization may be inadequate, and since a point of an obtained polymer constructing a 
bridge is cut for a superfluous exposure and water extractives may increase if [ than this range ] more, it 
is not desirable. Moreover, what is necessary is to be able to use the well-known light source 
conventionally as the light source used for UV irradiation, for example, just to use a mercury lamp, a 
metal halide lamp, etc. in consideration of a reaction condition. Especially exposure wavelength is not 
restricted, either and 200-450nm wavelength light is usually used. Although UV irradiation time amount 
is suitably determined that it will become the above-mentioned quantity of light, a polymerization is 
started immediately after starting an exposure under the above-mentioned condition, and a 
polymerization is usually fully completed by exposure of a short time for 10 - 120 seconds. A water- 
soluble ethylene system partial saturation monomer aqueous solution before UV irradiation has that 
desirable by which the solution temperature is maintained by 30 degrees C or less, and it is more 
preferably maintained by 0 degree C - 20 degrees C. Since temperature of the system of reaction 
becomes high too much when this aqueous solution temperature exceeds 30 degrees C, it may low- 
molecular-weight-ize and a fall of water retention capacity and an increment in water extractives may be 
caused. It is [ that what is necessary is just the temperature which especially a limit does not have about 
a minimum of this aqueous solution temperature, and this aqueous solution does not freeze ] satisfactory 
if it is usually 0 degrees C or more. If a water-soluble ethylene system partial saturation monomer begins 
to carry out a polymerization, temperature in a system will rise, but in order to obtain outstanding 
absorptivity resin, it is desirable to suppress the highest attainment temperature in a system at 120 
degrees C or less, and it is holding down to 100 degrees C or less more preferably. If the highest 
attainment temperature in a system exceeds 120 degrees C, although a polymer obtained by carrying out 
the polymerization of the monomer aqueous solution is considered to be based on the severe heat of 
polymerization, water extractives will increase and it will become the bad thing of water retention 
capacity again. Although a method which is variously considered as how to carry out the highest 
attainment temperature control of [ at the time of a polymerization ], for example, cools a polymer 
contact portion from the exterior, a method of applying cold blast to a polymer, etc. are considered 
Conditions described above since equipment also became large and these methods became cost high, 
Namely, conditions of carrying out monomer aqueous solution concentration to 25 - 50% of the weight, 
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and making temperature of this aqueous solution into 30 degrees C or less, and setting thickness of this 
aqueous solution to l-20mm preferably 50mm or less are adopted. Suppressing the highest attainment 
temperature in a system at 120 degrees C or less is being able to attain desirably and easily. Moreover, 
in order to advance a polymerization more efficiently, it is desirable to reduce dissolved oxygen in a 
monomer aqueous solution. That is, the amount of dissolved oxygen in a monomer aqueous solution 
which checks a polymerization is that making it 4 ppm or less in this invention makes it 1 ppm or less 
desirable still more preferably. If dissolved oxygen of a monomer aqueous solution exceeds 4 ppm, the 
reactivity of a monomer may worsen, and polymerization start time may be delayed, a reaction may not 
be completed, but an unreacted monomer may increase. A well-known method is sufficient as a method 
of reducing dissolved oxygen, and it can attain easily by blowing in into a monomer aqueous solution 
before carrying out UV irradiation of inert gas (for example, nitrogen gas) or the gas according to it. 
Thus, equipment which cuts, extrudes a rubber-like elasticity object and can do it as a cutting process of 
an obtained water gel polymer can be used, for example, it can attain easily using well-known 
technology, such as a cutter mold slicing machine, a chopper mold slicing machine, and a kneader mold 
slicing machine. When a cutter mold slicing machine is used, deterioration of polymer by SHBEA at the 
time of gel cutting is desirable few. As the desiccation method of a cut water gel polymer, a usual dryer 
and a usual heating furnace can be used, for example, hot air drying equipment, a fluidized-bed-drying 
machine, a pneumatic conveyor dryer, a ultrared ray dryer, a dielectric-heat-drying machine, etc. are 
mentioned. Although especially drying temperature is not limited, it is usually performed at 60-200 
degrees C. If lower than this range, drying efficiency will get bad to the degree of pole, and if this range 
is exceeded, heat deterioration of absorptivity resin may happen. For grinding dried gel, a well-known 
grinding method is conventionally employable. For example, an oscillating-type grinder, an impact type 
pulverizer, a friction mold grinder, etc. can grind to a desired grain size. Especially magnitude of 
absorptivity resin powder obtained by method of this invention cannot be limited, and can be suitably 
chosen according to a use. For example, when using it as hygienic goods, what usually has particle size 
of about 10-200 meshes is desirable. Surface treatment may be performed to this absorptivity resin 
powder if needed. As the method of surface treatment, a well-known method can be used 
conventionally. For example, well-known cross linking agents, such as an epoxy compound represented 
by water-soluble diglycidyl ether compound to a carboxylate radical contained to absorptivity resin, 
polyvalent metal, an aldehyde compound, and polyhydric alcohol, are made to react, and a thing of 
absorptivity resin to do for surface treatment is possible. Absorptivity resin obtained by this invention 
can be used for said various uses, and fits sanitary goods, such as sanitary items and a disposable diaper, 
especially. 
[0019] 

[Function] Although evaporation of moisture takes place and a porosity water gel polymer can be 
obtained by generally carrying out aqueous polymerization of a water-soluble ethylene system partial 
saturation monomer under conditions which serve as an elevated temperature, low-molecular-weight- 
ization takes place according to heat deterioration, and the polymer obtained is considered that water 
retention capacity declines while water extractives increase. Moreover, although nitrogen gas is 
generated in the middle of a polymerization and a porosity water gel polymer can be obtained by using 
an azo system polymerization initiator, in order to consider as a satisfying porosity object, a lot of azo 
system polymerization initiators are needed, low-molecular-weight-ization of the polymer which is 
obtained for the reason takes place, and it is thought that water extractives increase. According to the 
method of this invention, the photopolymerization initiator of a particle generates a radical by ultraviolet 
rays, the polymerization of a monomer is made to start, the heat of polymerization decomposes and 
carbon dioxide gas generates a carbonate, therefore, the particle-like water gel polymer to which many 
air bubbles existed and it was [ an aperture is good and ] equal -- it can obtain -- this thing ~ desiccation 
~ the engine performance of the absorptivity resin which can dry efficiently and is obtained is also 
raised. 
[0020] 

[Example] Hereafter, although an example explains this invention to details, the range of this invention 
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is not limited only to these examples. The water absorption scale factor as absorptivity resin of the 
drying grinding object of a water gel polymer given in these examples, water extractives, water 
absorption speed, and solid content show the numeric value measured with the following test method. 
[0021] A. After having weighed 0.5g of absorptivity resin powder precisely to the beaker with a water 
absorption scale factor of 300ml, adding 200ml of 0.9% of sodium chloride aqueous solutions and 
stirring for 60 minutes, contents were moved on the glass filter connected to the suction filtration 
equipment which carried out reduced pressure preparation at 200mmHg(s), weight was measured after 
suction for 10 minutes, and the water absorption scale factor (g/g) was computed with the following 
formula 1. 
[0022] 

[Formula 1] Formula 1 water-absorption scale factor = hydrogel weight after suction (g) /0.5 (g) [0023] 

B. After having weighed precisely 0.5g of water extractives absorptivity resin powder, having 
distributed this in the 1000ml physiological saline (0.9% brine), filtering through the filter paper after 
12-hour stirring and condensing filtrate, it hardened by drying at 130 degrees C. It asked for water 
extractives (% of the weight) according to the following formula 2. 

[0024] 

[Formula 2] Formula 2 water extractives (% of the weight) =(hardening-by-drying (object g) 
xl000/0.5gx filtrate (g)) xlOO [0025] C. After having weighed 0.4g of absorptivity resin powder 
precisely to the beaker with an unreacted monomer concentration (residual monomer) of 300ml, adding 
200ml of 0.9% of sodium chloride aqueous solutions and stirring for 3 hours, it filtered with the 
membrane filter and high performance chromatography analyzed filtrate. The calibration curve which 
analyzed similarly the monomer standard solution in which known concentration is shown, and obtained 
it on the other hand was made into the external standard, and the amount of residual monomers in 
absorptivity resin was calculated in consideration of the dilution scale factor of filtrate. 
D. 2g of water absorption speed absorptivity resin powder was weighed precisely, this was supplied in 
50ml 0.9% physiological saline stirred by the magnetic stirrer, and time amount when an oil level 
becomes common was measured. 

[0026] E. lg of solid content absorptivity resin powder was weighed precisely, weight was measured 
after 3 -hour desiccation in the oven which heated this at 120 degrees C, and solid content (% of the 
weight) was computed with the following formula 3. 
[0027] 

[Formula 3] Formula 3 solid content (% of the weight) = it is the resin powder (weight g) / 1(g) xlOO 
after desiccation. [0028] (Example 1) As the aqueous solution (40 % of the weight of monomer 
components) and cross linking agent of the monomer component which consists of acrylic-acid sodium 
75mol% and 25 mol % of acrylic acids 2 and 2-dimethoxy -1, 0.005 % of the weight (pair monomer 
component) of 2-bibenzyl-l-ON, and 0. 1 % of the weight (pair monomer component) of sodium 
persulfate were mixed as 0.03 % of the weight (pair monomer component) of trimethylolpropane 
triacrylate, and a photopolymerization initiator, this monomer aqueous solution was cooled at 10 degrees 

C, subsequently, nitrogen gas was blown and the amount was set to 1 ppm or less for dissolved oxygen. 
1 % of the weight (pair monomer component) of sodium hydrogencarbonates was mixed in 300g of this 
monomer aqueous solution, it flowed into the glass petri dish with a bore [ of 146mm ], and a height of 
25mm (monomer aqueous solution thickness of 18mm), UV irradiation was carried out for 30 seconds 
using ultraviolet curing equipment (high-pressure-mercury -lamp 4kw, 80 w/cm, 500mm of 
luminescence length) (quantity of light 750 mJoule/cm2), and the porosity water gel polymer was 
obtained. The highest attainment temperature of the polymer in this case was about 88 degrees C. In 
addition, the highest attainment temperature is the value which measured the skin temperature of the gel 
which carried out the polymerization using the light laser type surface thermometer. After cutting the 
obtained porosity water gel polymer on 3mm square and drying for 120 minutes by 135-degree C hot 
blast with hot air drying equipment, the roll mill grinder ground and absorptivity resin was sorted out in 
the range whose particle diameter is 300 micrometers - 500 micrometers. 

[0029] (Example 2) In the example 1, the amount of the prepared monomer aqueous solution used was 
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replaced with lOOg, except having set monomer aqueous solution thickness to 6mm, the same actuation 
as an example 1 was performed, and absorptivity resin was obtained. The highest attainment temperature 
of the polymer in this case was about 84 degrees C. 

[0030] (Example 3) In the example 1, it replaced with the monomer component of 35 % of the weight, 
and the monomer aqueous solution temperature of 20 degrees C, and except having set the cross linking 
agent addition to 400 ppm, the same actuation as an example 1 was performed, and absorptivity resin 
was obtained. The highest attainment temperature of the polymer in this case was about 90 degrees C. 
[003 1] (Example 4) In the example 1, the amount of 20 degrees C and the monomer aqueous solution 
used was replaced with 200g for 35 % of the weight of monomer components, and aqueous solution 
temperature, except having set monomer aqueous solution thickness to 12mm, the same actuation as an 
example 1 was performed, and absorptivity resin was obtained. The highest attainment temperature of 
the polymer in this case was about 86 degrees C. 

[0032] (Example 5) In the example 1, the amount of the prepared monomer aqueous solution used was 
replaced with lOOg, except having set monomer aqueous solution thickness to 6mm, the same actuation 
as an example 1 was performed, and absorptivity resin was obtained. The highest attainment temperature 
of the polymer in this case was about 84 degrees C. 

[0033] (Example 6) In the example 1, except having made the addition of a sodium hydrogencarbonate 
into 0.5 % of the weight (pair monomer component), the same actuation as an example 1 was performed, 
and absorptivity resin was obtained. 

[0034] (Example 7) In the example 1, except having made the addition of a sodium hydrogencarbonate 
into 2.0 % of the weight (pair monomer component), the same actuation as an example 1 was performed, 
and absorptivity resin was obtained. 

[0035] (Example 8) In the example 1, except having made the sodium hydrogencarbonate into the 
sodium carbonate, the same actuation as an example 1 was performed, and absorptivity resin was 
obtained. 

[0036] (Example 9) In the example 1, except having made the sodium hydrogencarbonate into the 
potassium hydrogencarbonate, the same actuation as an example 1 was performed, and absorptivity resin 
was obtained. 

[0037] (Example 10) In the example 1, except having made the photopolymerization initiator into 2- 
methyl-l-(4-(methylthio) phenyl)-2-MONFORINOPUROPANON -1, and having made the addition into 
0.003 % of the weight (pair monomer component), the same actuation as an example 1 was performed, 
and absorptivity resin was obtained. 

[0038] (Example 1 1) In the example 1, except having made UV irradiation time amount into 90 seconds 
(quantity of light 2250 mJoule/cm2), the same actuation as an example 1 was performed, and 
absorptivity resin was obtained. The highest attainment temperature of the polymer in this case was 
about 91 degrees C. 

[0039] (Example 1 of a comparison) In the example 1, except having made the sodium 
hydrogencarbonate additive-free, the same actuation as an example 1 was performed, and absorptivity 
resin was obtained. 

[0040] (Example 2 of a comparison) In the example 1, other than having made the polymerization 

initiator into 0.05 % of the weight (pair monomer component) of ammonium persulfates, and 0.005 % of 

the weight (pair monomer component) of L-ascorbic acid, and having not performed UV irradiation, 

although the same actuation as an example 1 was performed, as the reaction stopped in the middle of the 

polymerization, a non-polymerization object was not able to obtain many water gel polymers. 

[0041] (Example 3 of a comparison) In the example 1, except having made the polymerization initiator 

into 0.5 % of the weight (pair monomer component) of ammonium persulfates, and 0.05 % of the weight 

(pair monomer component) of L-ascorbic acid, and having not performed UV irradiation, the same 

actuation as an example 1 was performed, and absorptivity resin was obtained. 

[0042] (Example 4 of a comparison) In the example 1, except having not added sodium persulfate, the 

same actuation as an example 1 was performed, and absorptivity resin was obtained. 

[0043] The performance-evaluation result of the absorptivity resin obtained in the above-mentioned 
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example and the example of a comparison was shown in a table 1 . 

[0044] 

[A table 1] 
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[0045] As shown in the aforementioned table 1, in the manufacturing method of this invention, the 
porous absorptivity resin which has a comparatively small aperture in homogeneity can be manufactured 
very efficiently, and it turns out that the absorptivity resin which was excellent in water absorption speed 
is obtained in a water absorption scale factor, without being accompanied by the increment in a fall and 
a water meltable component. 
[0046] 

[Effect of the Invention] If based on this invention, the outstanding effect that drying efficiency is high, 
the absorptivity resin which the manufacture method of a porous water gel polymer with sufficient 
productivity is offered, and also is obtained after desiccation and grinding has a high water-absorption 
scale factor, water-absorption speed is also large, and the absorptivity resin which was excellent 
according to the rank that there are few water extractives can be supplied will be done so. Moreover, the 
absorptivity resin obtained by this invention can be used including plantation art supplies, such as 
sanitary goods and water retention agents, such as sanitary items, a disposable diaper, and a disposable 
dustcloth, and a soil conditioner, using the good water absorption speed in various fields, such as 
solidification of sludge, dew condensation prevention of building materials, and dehydration in fats and 
oils. 



[Translation done.] 
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m^mmnimx^a.comjia&Tm^mmth z 
ttfx'^&^nx'hz,. 

[0013] *mizi&^x. mtmii*w&mft 

10 Z&mZit&t:iblzm^t>ti&i><7>X'3>Z>. *mfc.b 

mm.m<?>mt lx\*. mm- v y 
T&msrry*-'}^ ms&xv 1 *^ mut*m. t- 

jf w y^«ag»ffcw#{f ^>^. ^-n^o i m 

[ooi4] #&HHfciHvr. ^m^*.y>vim£ 
flc^^s^ft^. ^mmff)im\i^ixx'h h „ ^sas 

20 2 Lv^Jgt^fc Lrtt. smi- h 'J «>A, KK** 
•fhy«7A. nfflMry^A. ^s***y>7A. ^sr 

y^-^A. iSSg*iU7y ; E-'7A. »?^i^'7 
A. ^^^^A. ^g?A'y» 7 A^iJJ:t^iit'c>o* 

t>tit. muz. *mtzt i^sammmi- 

&&fziiBmti<$imx't>&. %mtti-*yn.frt>ti:h&. 

wtittvwz*. *)&mmzixh£*>x'h vm-GSt 
30 tzm8m*wxL. &w%mm.®mz¥m-?&ztti ! 

[ooi5] mmaxx/mmmi^y 
hv-^&sm-mmiztiffl-r&zthx'*. m& 
Mttx. -wmzmmi mm. wmmttxft 
ziix\^hcr>z&mtzMm-&zttfTZ. lmzti 
i$2mikM*i}b-£xm^hzbi>x'Zz. mimo 
mi*mi>ob txit. imtm. mcr>va 

m. j^Kttv-y^ • ^ya-y^y^yHS. fliBSffi 

40 3LXT)m. ^y^y^-^xxr 
*yx~r^ i&s^y^-ys. ?*^^y 
*«yy^fb^fij. mtmmm. ^yx- 

[0016] *l^{ctjv^T. B?iB*^ttxf-wy^ 

mmmnmiitt. -mu±mm^b txnh 

bLXte. M%2 5-8 0MM%m&. mL<\Z30 
~5 0afi%T-M^fffcilS. «flqiJSA^2 5S* 
50 %tSSfc^v^»i. #fe*i***^H«l^iW^» 



7 

(Dimmt**). A,X^h<r>X$L 

gmwrizttwc. &ga*js<&w. its 
mwmz o . * »r$s##£ < &s 1 1 1 

0.0001~5fift%. »^L<fiO. 005-3 

[0017] *mitfmt-rzmifzimzii~?m 
*y;M*a£#£#* . msmwi^m&m 

tTizM^^i 1 0 0-CJ3LtfcfrS,k oziyhv-)U 

ISttx^P y&*fi&**ifcj£#fc*r LT 0 . 0 0 0 1 
~0.iaft%T-*£<0##4L<. ±0#*L<«0. 
00 1~0.0iaS%T*>S. ZVkolzWtiX'M+J: 
^mAX-AStmilZitZ a£#OS 

a£g^)£$ix&fc«>fc#i. xmuimsr 

#fc» LT 0 . 0 0 0 1 aM%*3ST'J>£ ta^ttA** 
JB£S<&i). ffl*. 0. iafi%£«*.£k. 

-TSffllfiltc&S. JS^o^Jgtexf-uy^ffiftjjia 
ftac»W)gynifi«±. Tfqgttx^y^&WJiLif* 
j£4Bc*t L 0 . 0 1 ~ 1 0Sft%T**S<7>##£ l < . 

$.*)&&L<\to.i~~5wm%x'b&. smtecomm 
Mtfo . o i nM%*ffix-b& t . m&iz* vmtiz 

flWttfl^ic&ftrts - 1 l < » swat l 
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*t lt o . o o i ~ i ow&xx-htotf&t l< » <t 
| 5»4L<«o.oi~ifia%rt>i.. sHMtnatt 
jna*«o . o o i nMxumx'ht t , *Kisftifte 
-HHcts^s-friikjWffli^o, io«*mid6 
art-* k*^r»»*flittrt-* 1 1 i> ti»6n.fc«*tHH 

[0018] 4^££VYtti£ffttagnt£J: 

10 ^S*&^*I,COT'&0. *^ttxf-k>-^ffi*l^ft«c 

txy Ki^x^P h*fiffi!B^£^JKtt»S£R«g 
»k-tft^>*W* Lv*. 4fc, #»fls*}§?8<0JS*ttK 

jess <a^*<oft©sij^aK) amwytuhkm* 

0m&Z+#lz&ofzih 5 Om&Ti^nt L < . 3 
mt<\i2 O-iaTT** . **K**MS»»}&*5 
20 0-t*i*t«1«!!8l»^^*#iar<«r0. a 

ji^l 0 0~4 0 0 0»Ioule/ci|2t-riLjJj:V^ i«0 

^HiO^uta^^-Hi-^J^^fcO. rcoKH 

WBiZtL. 7fflmtt&Ml&m&if : $>&<?)X'»&L<% 
\\ 4fc, ^im^WKfiOT^S^kLTtt. 

St««i.^(^Jffi^ns i>«o-c{i^< . iis 2 o o~4 
5 0inco*^3t* J fflv^iis. sim^s^s«±se3t 

ikttiw.mzm^immti. a*. 10-12 o#<o 
m^skTWc+^ca^^g-rs. ^sssitM^ 
Tk^ttx^- u >j^m9wmfo*mmt. -e^«ta*«3 

<«oic-2ox:titi#^nTv^i«oT-j)5. m*m 

T»Hcov>Ttt!»fc:lllW4»< . WAmXtftmUto* 
^ttx^l^y^pte»*a«c*5a^Ltt«>l.f:. 

^rt^ss^jaias^ 1 2 oxaaTfcfM. * - 

L<. J:0»4t<«10 0X:JaT(=«)i.*C:i:-C* 
^rt^ftfti'MSJg* { l 2 OiCSrSi.* k. 

*mmn&ix®e>ti&m&#te. -e^s^a^ 

50 tiit^kJBfehA* 1 . jJCsrafdWiffliLifcfifcMB 
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mbix\m*%ti>ti. mm. mfrt>miritim 
m^mtum. m&ftiz)$mz%x&mm%i. 

Ttu *tz. mxmcom*$5 0m&iT, mt< 

i'BmK£ 12 0 -CiilTtWi. S i L < . £ fz 

muzmsxz&zbxbz. ttz. m^ir^^mm 
*mK*<m : {mmmi*miiiz&^x 4ppmWTt-r 
hb. %M#(7>Kimt>'m<% t ). &&mti&fm*m& 

x-®%i,zm&X'Zz>. zcoxoizLxn^tifz^yji 

L&LX'Z&SimZm^&ZttfTZ. mm. %i9 

m. ^nmzm^xm^tzmsxzz. t^i-m. 
mmim^tz^yi^smm>^^T~\izi y v 

vvrmmmt lx\±. m^mm^n^m^ 
zttfxz. mm. m&&m. fimm&m. 

s. &Mm.imtzm£ztiz>i><?>x'te%^imft6o 
-2oox:xfThtih. zco^sx^&^tmmm^ 
m&£M<%*). *tz. cwsmzmtzb. ®*tt8i 
m<rm&ttjfmzz>%&ifibz>. wgtztuzyiuzvte 
■th tz\tm^mttm*imt h £ 1 #tz t . 
mm. mrf®mk. ss^shsl mmmm 

lz£->xmmc'M&l,zBm-&Z.tii : T$&. *^co 

-x&xn t>tt& «*tti»jE»*e>*& $ imizmfe-?& 
i> ws: < . mmiz& txwasBtth z t vxz s . 
mm. mtmnt txmi-r&ig&izit. ii&i o~ 

2 0 0 WJ^O&gfcW-f 6 t><D#if £ L\\ i&K* 

tt«aim»*fcii. mtzj&i. $mmzmLxi>& 
w mmmxmt Lx\tm&mim$:®m* s 
zttfxzz. mm. ii*ttiwfe**s*i***sK 

YWm LT*Stt ^ U ^ v/Px-T/Mb£ 

it&to. mTf\s3-/\^to<v£mm$w£Zitx'& 
mm&<mmmtz>ztmi&x'b&. *mizx 
^xnhivzmimmmM&wmizmii-& z t 
mmx\ mz. &m&. w&tr3$m*mfMz& 
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1 0 

[0019] 

S^SriSffl fc J: o %&tt-TX'mm-& Zblz£<). 

mnm&vmz <o %nm^*y>i>#A&ftzft& z 
^ 1 1 j; o a^+T'gs^x^^?-fr^?Lff^*y 

-fcOTt^^it&ffi^friOfi^ffi'fb!)^; *). 

^mmm^mmtm^izx -oxy^^m. 

9#»L&R#X*9S£-rS. %<nizihfmi) i! $>m?&. 

i. Tmnx<ffi->iz®.?v&*ytvvm£to$:n£z. 

*. flo#/i>ni.!R?Kttfi3lliOtt«gt>|6|±$-«i:l.t»^-C 
20 &h. 

[0020] 

[HMseii] wt. saswti t )*%mzmMizmwtz> 
*^nm&&ztit><r&3&m<7)Mzm%.Zti&i> 

mmie>m.mmbLX(m*i8m. m 
mjmiZT^crmfcxmizx-oxmfeLiz&m 

[002 1 ] A. «?K^ 

3 0 0BlOt'-#-fc!a*ti8IJI§»*0. 5 g*»ff 
30 0.9%<0«^h'J^A*SJS2 0 0«12:SDX. 
6 0^StfL^ rt^B5*2 0 0m«Hgt«Eill8L 

[0022] 
[^11^1 

«R*^=»?lfttHoy;l/aate) /0.5 (g) 
[0023] B. 

aMcttffllH&^O.Sg^^t. in5rl0 00ml<0^ 
40 0. 9 %&S*)4U;:#i5cU 1 2i^itf 

a. y'stTiRiL. r?a^i§iiaL^^. 1 3 ox:Ti£@ 

L^:. TfB<7^2tcta!-?T*iir>§^(Mft%)Sr^ 
tz. 

[0024] 
[^2]»5»:2 

*^^(as%)=(«eiH!j(g)x 1000/0. 5gxr 

I(g»xiOO 

[ 0 0 2 5 1 c . ^RjsmA^ias^^y v-) 

3 0 0«lWh-^-{C«blctt«Jli©)*0. 4g^»ff 
50 0.9%<D£fc^MJ'>A*^200nl£}ra;L. 3fif 



1 1 

d. 

7-Tlg#$*ut 5 OnlOO . 9%4aAJS*«1»tC&X 
[ o 0 2 6 ] e . bb# 

8i*ttS)fiS$* 1 g?:SfP U ZtiZ 1 2 ox;(;:jn»L 

[0027] 
[5$3]|fc*3 

@B*(fti%)=sai^si^*a«(g)/ 1 (g) x i o 

0 

[0028] (USSflll ) r^'J;l^-th'J^7 5ino 
l%fc*J:t/T^'J;H!2 5n»l%*^^rS#S«c^<0* 
i&ffi(MttJfcfr4 0ftt%) k??3gfflk LT h »J pff-o 
-^7n^yh y 7? y h 0 . 0 3aft%(*J*lffc 
3^£B^k ^2,2-^^^-1.2-^:7 * 
^x^y-i-^-yo . 0 0 5*S%(tt&m.#f&fr)i3£ 

xfmtm- v y *7 a o . i a*% (*t**ftj£#> 

U .I«9J«#*ig?8£ 1 OXJfcJWPL. &Wt\ §^ 

*M^£fi£lpp»mTkL*:. £ 
^mflftTk^g 3 0 0 gfc^lbkS^ h U * A 1 

£ffi£-U rtg 1 4 6m % s£2 5«m<D 

0 0->*HWC, 3 0lHIHBMUHttl,(£ft7 5 OmJ 
oule/ctfh imJPfc**yiM«^*«*fc. 

3 rnnft twits l . wommv 1 

3 2 0 ftB&ftLfcft. n-*S*»i* 

■K?*»U SBW3 0 0 juir-5 0 OjuniOKBTtg 

[0 0 2 9] (SHIM 2) mtWlfct^T. HRU: 
JMM**»»*>tiyi»£ 1 0 OgfcfUT. 
?SJI*£ 6nnDtc LfcjyWlUJfeW 1 k PWBrltfefctT 

[0030] (ntsw3 ) mm 1 ras wc, jura 

#3 5fifi%. *JHMc»»fiK2 0iCi:ftt.. 

ran* 4 o oppmt Lwmmmi mmwt 
[oo3i] mtm4 > mm 1 \z&^x. 
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1 2 

#3 5fiS%. 2 0*C. *ttt*ig»tf>fc 

JMt£2 0 OgfcfUT. &&fcmim*-i: 1 2n»t 

[0032] (lams) ussfliifcfcvvc. mmt-fz 
^■M.mmwi<omaii 1 oogtctu-c. jummoi 

?SJI*£ 6 mute LfcfitttttXMffli 1 k ^tt^Sf^Srff 
10 Jg{i»«;84X:-Cfco^. 

[0033] (mme) m&mnzn^x. m^m 

[00 34] (mmD msmiizts^x. m^m 
k. 

[0035] ($mm8) mfomnz&^x . smkm 
[0036] (m&m) mk&iiiz&^x. msbkm 

[0037] {mimioymi&muz&^x.tms 

y ^ y yyww-ik -eo»ft?r o . o o 3M 
5% t Lfcj^Miiessw 1 1 mm%»ft 

30 [oo38] ($mmi Dmm&mzti^x. mm 

m&iffi* 9 08>0fctt2 2 5 OnJoule/cB*) b L1Z)& 

z nm£^mi!rm>&®@Mm.im 9 lxix-bit:. 

[oo39] (wmi) mimuz&^x . 

•r h y *> a* *m&t tt^mtmm 1 k mm%&fc 

[0040] (ik!R0l2)||H5011tCtJV^T. *£ffft& 
ffl^iSlSKTyt^AO. 0 5fiM%W*fi(*« 

L-rx3;i/t>Ko. 00 5fis%(^*a*i£^) 

40 k U^KS!!ait5rtf *>^*>ofcjaWiHtS^ 1 k 
•5. **^fe* s #<^*^ttfi^«cSr#l,ik^T^ 
[0041] (lt3^!3) IBtMltli^T. msffite 

mziBtismTy^-v&o. 5*a%(»#ft«c^). l 

-TXr?;i.b>S60 . 0 5 Mtt% k L^JI- 

mmzfihzir-?tzimi.m&m 1 k ^a^s^^ff 

[0042] (wm4)m$miizti^x.m&i- 
50 b y ^as-^sd b&a^fcwwiUJSW 1 k Ha^sf^ 



(8) 
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[00431 um&m. ftmT®t>tit:m.mft 
mi 



* [0044] 
[Sill 



^^1 1-3 0 23 1 0 
14 

















(s/s) 


CO 


(PW 




W 


3HB491 


7 0 


5 


4 2 8 


2 0 


9 4 


5QM92 


6 9 


5 


4 4 7 


2 2 


9 4 




6 0 


4 


4 4 3 


2 0 


9 4 




6 4 


4 


4 3 4 


2 0 


9 4 




58 


3 


445 


1 8 


9 5 




6 8 


5 


442 


2 4 


94 


5K56W7 


7 1 


5 


4 5 2 


1 8 


9 5 




7 0 


5 


439 


2 1 


94 


23fi«9 


72 


5 


423 


1 9 


94 


IUB«10 


62 


4 


435 


1 9 


94 


55ffi#911 


74 


5 


44 1 


20 


9 5 




69 


5 


5 23 


49 


9 0 














ittt«3 


7 5 


1 5 


899 


40 


9 1 


Jtt*«4 


69 


1 6 


143 8 


24 


9 3 



[0045] Wi<7MU^2ti&£o£. *fSHB<9S3 
[0046] 



